Low swelling, crosslinked guar and its potential use as colon-specific drug carrier.
(a) To reduce the swelling properties of guar gum (GG) by crosslinking it with glutaraldehyde (GA), while maintaining its degradation properties in the presence of typical colonic enzymes, (b) to characterize the modified GG and to examine its degradation properties in vitro and in vivo, and (c) to assess, by drug probes with different water solubilities, the potential of the crosslinked GG to serve as a colon-specific drug carrier. GG was crosslinked with increasing amounts of GA under acidic conditions to obtain different products with increasing crosslinking densities. These products were characterized by measuring (a) their swelling properties in simulated gastric and intestinal fluids, (b) their crosslinking densities, (c) the release kinetics of three different drugs: sodium salicylate (SS), indomethacin (Indo) and budesonide (Bud) from the crosslinked products into buffer solutions, with or without a mixture of galactomannanase and alpha-galactosidase, and (d) their in vivo degradation in the cecum of conscious rats with and without antibiotic treatment. Significant reduction in GG swelling properties, in both simulated gastric and intestinal fluids, was accomplished by its crosslinking with GA. The crosslinking density of the modified GG products was GA concentration-dependent. The release of SS from crosslinked GG discs was completed within 120 minutes. During the same period of time and for more than 10 hours the release of Indo and Bud was negligible. The release rate of the latter two drugs was enhanced when galactomannanase and alpha-galactosidase were added to the dissolution media. Discs made of the crosslinked GG were implanted in the cecum of rats and their degradation was assessed after 4 days. The extent of degradation was dependent on the amount of GA used for the crosslinking. After 4 days the same discs were recovered intact from rats exposed to antibiotic treatment and from simulated gastric and intestinal fluids. Reducing the enormous swelling of GG by crosslinking it with GA resulted in a biodegradable hydrogel which was able to retain poorly water soluble drugs, such as Indo and BUD, but not highly water soluble drugs, such as SS, in artificial gastrointestinal fluids. A variety of hydrogels with increasing crosslinking densities were produced and tested for their potential use as colon-specific drug platforms in vitro and in vivo. Their performance did not depend on creating physical barriers by means of compression.